Enhanced protective immunity against malaria by vaccination with a recombinant adenovirus encoding the circumsporozoite protein of Plasmodium lacking the GPI-anchoring motif.
A major malaria vaccine candidate, the circumsporozoite (CS) protein of Plasmodium, is a pre-erythrocytic stage antigen that is attached to the surface of the sporozoites through a glycosylphosphatidylinositol (GPI) anchor. However, here we show that the motif that signals for glycosylphosphatidylinositol anchor addition interferes with the immunogenicity of this protein and reduces protection in mice upon immunization with a recombinant adenovirus. The presence of the glycosylphosphatidylinositol-anchoring motif sequentially affected total circumsporozoite protein production, cellular distribution, antigen processing and secretion, leading to less effective antigen presentation. Consistently, vaccination with an adenovirus recombinant carrying the anchoring motif-disrupted circumsporozoite gene, resulted in significant increase of the number of interferon-gamma (IFN-gamma) producing T cells and specific IgG2a isotype antibodies, ensuing more effective vaccination. Given that the anchoring motif is highly conserved among different species of Plasmodium, anti-malaria subunit vaccines encoded by recombinant vectors that aim at the induction of strong cellular immunity could maximize immunogenicity by removing anchoring motifs.